Objective: To assess self-reported adherence to measures for preventing infection in patients registered in the Victorian Spleen Registry (VSR).
Results: 1175 patients were sent questionnaires, of whom 889 (75.7%) responded. Self-reported adherence to taking prophylactic antibiotics was lower with time since splenectomy (82.9% for < 2 years since splenectomy, 27.4% for у 30 years), as was having an emergency supply of antibiotics available (74.4% for < 2 years and 60% for у 30 years since splenectomy). The proportion receiving the seasonal infl uenza vaccine and recent booster vaccines (for those at > 5 years since splenectomy) was high. Of patients registered for more than 12 months, 37.0% reported an infection requiring additional antibiotics within the prior year, and 26.1% of these required hospitalisation (including one with a case of overwhelming postsplenectomy infection [OPSI] ). Use of prophylactic antibiotics was inversely associated with the rate of infections requiring additional antibiotic therapy (odds ratio, 0.75; 95% CI, 0.57-0.98; P = 0.036).
Conclusions:
The proportion of VSR registrants adhering to current postsplenectomy guidelines was higher than rates reported elsewhere, and over a third reported infections requiring a course of antibiotics within the prior 12 months. However, only one OPSI occurred. These results support the view that a spleen registry can promote health maintenance behaviour in asplenic patients, which is likely to help prevent serious infections.
P
eople who have had a splenectomy or who have hyposplenia have a greater than 50-times higher risk of developing serious infection with encapsulated organisms than the general population. 1 Although it occurs rarely (estimated lifetime risk, 5%), overwhelming postsplenectomy infection (OPSI) is associated with a mortality of 40% to 70%. 2 Although the risk of OPSI is highest in the fi rst few years after splenectomy, cases have occurred 10 to 40 years afterwards, suggesting the risk is lifelong. 3,4 3,4 The high mortality associated with OPSI has led to guidelines for its prevention, although previous studies have found poor adherence to preventive measures. 4-8 4-8 The Victorian Spleen Registry (VSR) was established in 2003, and is the only registry in Australia of patients who have undergone splenectomy or who have hyposplenia. The VSR provides an educational kit on registration and an annual vaccination reminder. The current recommendations provided to patients are described below.
• Education: awareness of the risk and preventive measures, and a clear action plan for febrile illness, animal bite or planned overseas travel.
• Vaccination: currently recommended are both the 23-valent pneumococcal polysaccharide vaccine and the 13-valent pneumococcal conjugate vaccine, the Haemophilus infl uenzae type b conjugate vaccine, the 4-valent meningococcal conjugate vaccine; and an annual seasonal infl uenza vaccine. Specifi c recommendations vary by age. 9
• Antibiotic prophylaxis: lifelong antibiotics are recommended for immunosuppressed patients, and for at least 2 years after splenectomy for all other patients. Further, patients are advised to keep an emergency supply of antibiotics in the event of a febrile illness. The aim of our study was to assess self-reported adherence to health maintenance behaviour and infection rates in patients with asplenia or hyposplenia who are registered with the VSR. We hypothesised that patients registered with the VSR would report higher adherence to and awareness of health maintenance behaviour than would other populations of patients with asplenia or hyposplenia reported in the literature, wh o were not part of a splenectomy registry.
Methods
All Victorian patients with a clinical diagnosis of asplenia or hyposplenia are eligible for enrolment on the VSR. A small number of patients from outside Victoria are also included. Patients are identifi ed either retrospectively (if they have a history of prior splenectomy) or prospectively (from hospital-based surveillance). On enrolment, patients are contacted by phone and an education kit is sent with a personalised vaccine report. Details of the reason for the splenectomy and vaccinations given are confi rmed with the hospital, general practitioner and/or patient. Reminders are sent to GPs and patients when booster vaccines are due, and patients are reminded that infl uenza vaccination is recommended in an annual newsletter.
In May 2010, a cross-sectional survey was mailed to all English-speaking VSR registrants who had been registered for more than 5 months, and who were living at home (not in a nursing home or prison). Patients who did not respond were contacted by telephone and either were sent a repeat questionnaire by mail, or completed the survey over the telephone.
We compared measures of selfreported adherence (use of prophylactic antibiotics, availability of emergency antibiotics, receipt of any of the recommended booster vaccinations if it was more than 5 years since the splenectomy, receipt of the 2009 infl uenza vaccine) with time since splenectomy. To explore whether registrants may have been self-selected according to health maintenance behaviour, we compared similar measures in registrants who were prospectively enrolled (< 12 months since splenectomy), with those retrospectively identifi ed (enrolled > 12 months after splenectomy).
The activities of the VSR are covered by Alfred Health Human Research Ethics Committee (approval number HREC 189/07).
Statistical analysis
We tested the null hypothesis that there were no differences between groups in non-parametric continuous variables using the Mann-Whitney U test and in proportions using the χ 2 test. A logistic regression model examined factors associated with selfreported infection within the previous 12 months, and included variables that were associated with infection on a univariate analysis with a signifi cance level of P < 0.2 in a stepwise selection process. We rejected the null hypothesis at a signifi cance level of P < 0.05. Statistical procedures were performed using Stata statistical software, version 10 (StataCorp).
Results
In May 2010, there were 1304 people enrolled in the VSR. Of these, 1175 were sent questionnaires, of whom 889 (75.7%) responded. Box 1 shows the demographic characteristics of respondents and non-respondents. Non-respondents were more likely to be male (P = 0.013) and younger (median age, 44 versus 55 years for responders; P < 0.001).
A higher proportion of patients prospectively enrolled in the VSR (< 12 months after splenectomy) reported having an emergency supply of antibiotics available than those who were enrolled longer after their splenectomies (72.3% v 61.3%; P = 0.001). The proportions reporting being vaccinated for 2009 seasonal infl uenza were similar (82.7% v 85.2%; P = 0.67), as were the proportions reporting receiving 2009 H1N1 monovalent vaccine (58.3% v 63.1%; P = 0.07).
Self-reported adherence to prophylactic antibiotic therapy was highest in patients who had recently undergone splenectomy, for whom daily oral antibiotics are most strongly recommended (Box 2). The proportion of patients who had an emergency supply of antibiotics available became lower with time since splenectomy. Self-reported rates of receiving any booster vaccinations (in patients at > 5 years since splenectomy), and 2009 seasonal infl uenza vaccination remained high.
Of survey respondents registered for more than 12 months, 37.0% reported an infection requiring additional antibiotic therapy within the prior year and, of these, 26.1% required hospitalisation; this included one case of OPSI. Indication for splenectomy, age at splenectomy and time since splenectomy were not associated with the risk of infection. The use of prophylactic antibiotic therapy at the time of the infection appeared to be inversely associated with infection requiring additional antibiotic therapy (odds ratio, 0.75; 95% CI, 0.57-0.98; P = 0.036). No factors were identifi ed as being associated with infection resulting in a need for hospitalisation.
Overall, 80.8% of patients recalled having received educational material about the risk of infection since their splenectomies. This material comprised: an education kit from the VSR (63.3%); an education kit from a hospital doctor (12.1%); education from a GP (29.8%); other education from the VSR (22.6%); other sources of education (4.8%). Time since registration was not associated with education received.
Discussion
In this survey of registrants of a statewide spleen registry in Victoria, we found high adherence to current postsplenectomy guidelines, including using prophylactic antibiotics, keeping an emergency supply of antibiotics, and receiving booster vaccinations. The proportion of patients taking prophylactic antibiotics and who had an available emergency supply of antibiotics was inversely correlated with time since splenectomy. However, most patients at less than 2 years after splenectomy, for whom antibiotic prophylaxis is most strongly recommended, were taking prophylactic antibiotics. A signifi cant proportion of respondents reported receiving booster vaccinations and annual infl uenza vaccinations. However, we did not ascertain the date of receipt of booster vaccinations, so the proportion of patients who received booster vaccinations on time is not known. Overall, the proportions of patients in our study who displayed health maintenance behaviours as recommended by current guidelines were higher than those in other studies. 5-10 5-10 A study of 62 splenectomy patients in the New South Wales Hunter area found only 11.3% of patients (7/62) had an emergency supply of antibiotics, and only one patient recalled receiving prophylactic antibiotics for 1 year after surgery. 8 In a study of 536 patients in the Netherlands, only 14.4% of patients (77/536) received any prophylactic antibiotics after surgery, and 7.6% of patients (41/536) had an emergency supply of antibiotics. 10 10 Somewhat unexpectedly, we found a high proportion of patients who reported having an episode of infection for which they required a course of antibiotics within the prior 12 months. While many of these episodes are likely to represent minor or viral infections, a signifi cant proportion of these patients reported being hospitalised for infection. We could not determine the nature or severity of infections, and this fi nding may relate to the successful education of VSR registrants about the importance of ensuring appropriate and rapid medical attention when patients are unwell. In contrast to other studies, we did not fi nd haematological disorders, age or recent splenectomy to be risk factors for self-reported infection. 1,11-13 1,11-13 This may refl ect a true lack of difference in infection rates or a lack of statistical power. Further work is required to characterise these infections and determine whether or not they were related to asplenia. As of 2012, we were aware of only one occurrence of OPSI leading to intensive care admission among the 2574 VSR registrants at that time (representing over 5500 patient-years of observation), which compares favourably with reported rates of OPSI of around one in 200 patient-years. 5 There are several limitations to our study. We achieved a reasonable response rate (75.7%) from those re gistrants who were surveyed, but the validity of our fi ndings may be limited by responder bias. We did not verify antibiotic use or vaccination status, which were self-reported. While registration with the VSR may be a marker of other health maintenance behaviours, this is less likely to be the case for prospectively enrolled patients who were routinely registered at the time of splenectomy. Other than the availability of an emergency supply of antibiotics, we did not fi nd adherence to preventive measures to be different in prospectively enrolled patients compared with retrospectively enrolled patients. We did not verify the type or timing of booster vaccines, and therefore cannot assess full compliance with guidelines.
Previous studies suggest that patient registries for individuals with asplenia are cost-effective based on modelled outcomes. 14 14 Although further work is required to characterise the nature of frequently reported infections other than OPSI in this patient group, our results suggest that providing educational material and regular reminders to patients effectively promotes adherence to recommended measures, which is likely to help prevent serious infections in patients with asplenia. 
